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NATIONAL FOREWORD 

This Indian Standard (Second Revision) which is identical with ISO 513 : 2004 'Classification and 
application of hard cutting materials for metal removal with defined cutting edges — Designation of 
the mam groups and groups of application' issued by the International Organization for 
Standardization (ISO) was adopted by Bureau of Indian Standards on the recommendation of the 
Single Point Cutting Tools, Carbide Tips and Indexable Inserts Sectional Committee and approval of 
the Production and General Engineering Division Council. 

This standard was first published in 1975 and was based on ISO/R 726 and first revised in 1999 to 
adopt ISO 513 : 1991 'Application of hard cutting materials for machining by chip removal — 
Designation of the main groups of chip removal and groups of application'. The revision of this 
standard is again taken up to align it with latest version of ISO 513 : 2004. 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker in the International Standards, while in 
Indian Standards, the current practice is to use a point (.) as the decimal marker. 
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1 Scope 



( Second Revision ) 



This International Standard specifies the classification and application of hard cutting materials including hard 
metals (carbides), ceramics, diamond and boron nitride, for machining by chip removal, and establishes their 
application. 

It is not applicable for other uses (e.g., mining and other percussion tools, wire-drawing dies, tools operating by 
deformation of the metal, comparator contact tips, etc.). 



2 Designation 

The designation of groups of application for hard cutting materials includes the letter symbols in accordance 
with Tables 1 to 4, followed by a dash and the designation of the main group of chip removal and of the group of 
application, as specified in Clause 3. 

Table 1 — Carbides 



Identification letters 


Material group 


HW 


Uncoated carbide, main content tungsten carbide (WC) with grain size ^ 1 }im 


HF 


Uncoated carbide, main content tungsten carbide (WC) with grain size < 1 um 


HT a 


Uncoated carbide, main content TiC or TiN or both 


HC 


Carbides as above, but coated 


a These grades are also called "Cermets". 



Table 2 — Ceramics 



Identification letters 


Material group 


CA 


Ceramic, main content Al 2 3 


CM 


Mixed ceramic, main content Al 2 3 plus components other than oxides 


CN 


Silicon nitride ceramic, main content Si 3 N 4 


CR 


Ceramic, main content AUC^, reinforced 


CC 


Ceramics as above, but coated 



Table 3 — Diamond 



Identification letters 


Material group 


DP 


Polycrystalline diamond 


DM 


Monocrystalline diamond 
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Table 4 — Boron nitride 



Identification letters 


Material group 


BL 


Cubic crystalline boron nitride with low content of cubic boron nitride 


BH 


Cubic crystalline boron nitride with high content of cubic boron nitride 


BC 


Cubic crystalline boron nitride as above, but coated 



EXAMPLE HW — P10, HC — K20,CA^K10 



Table 5 — Application and classification of hard cutting materials 



Main groups of application 



Identification 
letter 



Identification 
colour 



blue 



Materials to be machined 



yellow 



red 



green 



Steel: 

All kinds of steel and cast stee! 
except stainless steel with an 
austenitic structure. 



Stainless steel: 

Stainless austenitic and 
austenitic/ferritic steel and cast 
steel. 



Cast iron: 

Grey cast iron, cast iron with 
spheroidal graphite, malleable 
cast iron. 



Groups of application 



Hard cutting materials 



P01 
P10 
P20 
P30 
P40 
P50 



M01 
M10 
M20 
M30 

M40 



P05 
P15 
P25 
P35 
P45 



M05 
M15 
M25 
M35 



Non-ferrous metals: 

Aluminium and other non- 
ferrous metals, non-metallic 
materials. 



brown 



grey 



Superalloys and titanium: 

Heat-resistant special alloys 
based on iron, nickel and 
cobalt, titanium and titanium 
alloys. 



Hard materials: 

Hardened steel, hardened cast 
iron materials, chilled cast iron. 



K01 
K10 
K20 
K30 

K40 



N01 
N10 
N20 
N30 



S01 
S10 
S20 
S30 



H01 
H10 
H20 
H30 



K05 
K15 
K25 
K35 



A 



A 



N05 
N15 
N25 



A 



SOS 
S15 
S25 



H05 
H15 
H25 



A 



A 



A 



3 Increasing speed, increasing wear resistance of cutting material. 
b Increasing feed, increasing toughness of cutting material. 



t 



f 



I 



V 



V 



V 



3 Classification 



3.1 Main groups of application 

There are six mam groups of application (see Table 5). They are divided according to the different workpiece 
materials that are to be machined. They are identified by a capital letter and an identifying colour. 
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3.2 Groups of application 



Each main group of application is divided into application groups. The application groups are designated by the 
letter for the main group and a classification number. 

The manufacturers of cutting materials arrange, in proper order, their grades into the application group system 
according to the relative wear resistance and toughness of the grades. 

4 Important remarks 

A group of application is not identical to a cutting material grade. Grades from different manufacturers which are 
in the same application group could be different as far as application range and performance level are 
concerned. 

Consequently, this International Standard does not provide data for grade comparison charts. 



Bureau of Indian Standards 

BIS is'a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard along with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken up 
for revision. Users of Indian Standards should ascertain that they are in possession of the latest 
amendments or edition by referring to the latest issue of ( BIS Catalogue' and 'Standards: Monthly 
Additions'. 

This Indian Standard has been developed from Doc: No. PG/BP 12 (0521). 

Amendments Issued Since Publication 

Amendment No. Date of Issue Text Affected 
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